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Abstract of JP71 40903 

PURPOSETo keep a space between a face 
plate and a rear plate constant and to reduce 
fine cracks and sealing failures at sealing parts 
by joining respective vessel members under 
the condition substantially without intervening 
sealing agents. CONSTITUTION:An outer 
frame member 1, a face plate 13 and a rear 
plate 4 are formed of glass base body of blue 
plate, quartz, etc., or ceramic base body of 
AI203, etc. Respective members 1,13 and 4 
have parts at which these members are in 
contact with each other. A sealing agent 
housing part in which sealing agents 2 are 
stored in the outer frame member 1 is 
machined by methods such as chemical 
etching and mechanical grinding to form a 
desired shape. The frame member 3 formed of 
the outer frame member 1 and the sealing 
agent 2 is arranged on the rear plate 4 on 
which an electron beam generating device is 
formed, further the face plate 13 is arranged 
thereon and then heating at the temp, at which 
low melting point frit glass used for the sealing 
agent 2 melts is applied thereto to weld the 
frame and face plate. Pressing from the face 
plate 13 side or from the rear plate 4 side is 
applied if necessary. 
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[0017] The sealing member 2 may be composed of any material 
that can airtightly seal the rear plate 4 and the face plate 
13 with the outer frame 13 therebetween. Such material 
includes noncrystalline low-melting frit-glass and crystalline 
low-melting frit-glass, among others, which are to be mixed 
with organic solvent, or prepared in paste form by mixing 
binder such as nitrocellulose and organic solvent that solves 
the binder, and they need to be adhesive at least at a 
temperature at which the sealing member 2 is applied. Needless 
to say, the sealing materials must be prepared in a way 
suitable for an application method to be used. Also, needless 
to say, materials of the face plate 13, rear plate 4, outer 
frame 3 and the sealing member 2 are preferably selected so 
that they will have similar coefficient of thermal expansion. 

[0029] 
[Examples] 

(Example 1) Figs. 1 and 2 illustrate a flow of a manufacturing 
process of an image display device of the present invention. 
Fig. 3 is a sectional view of an image display device 
manufactured through the process of the Figs. 1 and 2. 

[0030] As shown in Figs. 1, 2 and/or 3, the image display 
device includes an outer frame member 1, a sealing member 2, 
an outer frame 3, a rear plate 4 made of insulative substrate, 
a face plate 13, a glass substrate 9, a transparent electrode 
10, a phosphor 11 and a metal back 12. Furthermore, the device 



includes a known electron-emission element of surface 
conduction type having a control electrode (modulation means) 
5, an insulating layer 6, an element electrode 7 and a fine 
particle film 8 with an electron-emission part (area) . 
[0031] The process shown in Fig. 1 and 2 is described below. 
[0032] (1) The outer frame 1 is made of soda-lime glass, which 
is cut in predetermined dimensions and provided with an 
exhaust hole 32 formed by grinding (see Fig. 2a) . 
[0033] (2) A predetermined portion of the outer frame 1 is 
ground, forming a recess for the sealing member (see Fig. 2b) . 
[0034] (3) A solution of low-melting glass (LS/3081 from 
Nippon Electric Glass Co., Ltd.) and ethyl cellulose dissolved 
with solvent is applied onto the recess of the outer frame 1 
using injection method with a dispenser, forming the outer 
frame 3 (see Fig. 2c) . 

[0035] (4) Next, the rear plate 4 is made of soda-lime glass, 
which is thoroughly washed with organic solvent, and on which, 
using vacuum deposition and photolithography techniques-, the 
control electrode 5 and the insulating layer 6 are formed, and 
then the element electrode 7 is formed with Ni. At this point, 
the interval of the element electrodes LI is 3 jj,m, the width 
between the element electrodes Wl is 500 ^m, and the thickness 
of the element electrodes d is 1000 angstrom. 

[0036] (5) Next, the fine particle film 8, composed of 
palladium oxide (PdO) fine particles with the average particle 
diameter of 70 angstrom, is formed by applying organopalladium 

(ccp-4230 from Okuno Chemical Industries Co., Ltd.) - 
containing solution onto a predetermined portion and heating 
it at 300°C for ten minutes. The fine particle film 8 with the 



width (the width of elements) of 300 are located at almost 
the center of the element electrode 7. The thickness of the 
film 8 is 100 angstrom, and the sheet resistance is 5 x 10 4 Q/q. 
[0037] As used herein, a fine particle film means a film 
formed by aggregation of multiple fine particles, and its fine 
structure means not only the state that individual particles 
are discretely located, but also the state that the particles 
are adjacent to or overlapping each other, some times in 
island form. Then particle diameter as used herein means 
diameter of a particle where individual particle shapes are 
distinguishable in the states described above. 
[0038] (6) Next, the electron-emission part is formed by 
applying a voltage between element electrodes 7 and performing 
conducting process (forming process) over the fine particle 
film 8. 

[0039] Regarding the electron-emission element of surface 
conduction type used in the invention, a fine particle film 
containing electron-emission material may be a film of 
conductive fine particles whose diameter is from ten angstroms 
to several micrometers or a carbon thin film over which these 
conductive fine particles are dispersed. Such material 
includes, among others, metal such as Pd, Ag, Au, Ti, In, Cu, 
Cr, Fe, Zn, Sn, Ta, W and Pb; conductive oxide such as PdO, 
Sn0 2 , ln 2 0 3 , PbO and Sb 2 0 3 ; boride such as HfB 2 , ZrB 2 , LaB 6 , CeB 6 , 
YB 4 and GdB 4 ; carbide such as TiC, ZnC, HfC, TaC, SiC and WC; 
nitride such as TiN, ZrN and HfN; semiconductor such as Si and 
Ge; carbon; AgMg; NiCu; and PbSn . These films may be formed 
using method such as vacuum deposition, sputtering, chemical 
vapor deposition, dispersive coating, dipping or spinner 



method. 

[0040] In addition to the structure that is formed and 
controlled on the back side of the electron-emission part, as 
described in the present example, the structure of the control 
electrode 5 may be a structure where a control electrode 
having an electron passing hole is placed above the electron- 
emission part or a simple matrix structure. 

[0041] Next, the rear plate 4 on which the electron-emission 
part is formed, the outer frame 3 and the face plate 13 are 
placed and stacked at respective predetermined locations, then 
pressurized from above by a weight of 1 kg, and then fired in 
air at the sealing heat treatment temperature of 410°C for the 
sealing heat treatment duration of 60 minutes, forming the 
image display device (see Fig. 3) . 

[0059] (Example 7) Fig. 7 is a sectional view of another 
example of the image display device manufactured according to 
the manufacturing process of the present invention. 
[0060] As shown, first, an outer frame member 1 is placed on a 
rear plate 4 on which an electron-emission part is formed. 
Then a face plate 13 is placed on the outer frame member 1. 
Then a frame 15, on which a recess for a sealing member is to 
be formed, is placed on the outer frame member 1 at the 
perimeter of the face plate 13. 

[0061] Second, a sealing member 2 is applied onto the sealing 
member recess between the outer frame member 1 and the frame 
15 on the rear plate 4, and is also applied onto the sealing 
member recess between the face plate 13 and the frame 15 on 
the outer frame member 1. Except for the above process, the 



same process as in the example 1 is used for manufacturing the 
image display device. 

[0062] As a result, the same effect as in the example 1 was 
observed in spite of the difference of the configuration of 
the outer frame 3 (the outer frame member 1, the frame 15) , 
the face plate 13 and so on. 

[0063] (Example 8) Fig. 8 is a sectional view of another 
example of the image display device manufactured according to 
the manufacturing process of the present invention. 
[0064] As shown, first, the outer frame member 1 is placed on 
a rear plate 4. Then a rear plate 13 is placed on the outer 
frame member 1. Then a frame 15 is placed at the perimeter of 
the outer frame member 1. As a result, a sealing member recess 
is formed on the outer frame member 1 and the substrate edge 
face of the face plate 13. Then, a sealing member 2 is formed 
by being applied onto the sealing member recess surrounded by 
the outer frame member 1, the edge face of the face plate 13 
and the frame 15. Desirably, the height of the frame 15 is 
higher than the outer frame member 1 and lower than the total 
height of the edge face of the face plate 13 and the outer 
frame member 1. Except for the above process, the same process 
as in the example 1 is used for manufacturing the image 
display device. 

[0065] As a result, the same effect as in the example 1 was 

observed. 

[0066] 

[Advantageous effect of the invention] As described above, due 
to the fact that a sealing member does not exist substantially 
between a face plate or rear plate and an outer frame member, 



meaning that the sealing member does not contribute to the 
dimension in thickness direction, the manufacturing process of 
the invention provides the following advantages: (1) the 
distance between the face plate and the rear plate can be 
constant; (2) microcrack generation and sealing failure in 
sealed portion can be reduced and production yields can be 
improved; (3) the manufacturing process can be simplified 
because it is not necessary to control the coating thickness 
of the sealing member. 



